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Abstract—The goal of Project Tango is to create technology that
lets you use mobile devices to piece together three-dimensional
maps, thanks to an array of cameras, depth sensors and clever
algorithms. It is Google's way of mapping a room interior using
an Android device. 3D technology is the future of mobile. With
the growing advent of 3D sensors being implemented in phones
and tablets, various software’s will be an app enabling millions of
people to engage, interact and share with the world around them
in visually rich 3D.
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I.  .INTRODUCTION

3D models represent a 3D object using a
collection of points in a given 3D space, connected
by various entities such as curved surfaces,
triangles, lines, etc. Being a collection of data
which includes points and other information, 3D
models can be created by hand, scanned (procedural
modeling), or algorithmically. The "Project Tango"
prototype is an Android smartphone-like device
which tracks the 3D motion of particular device,
and creates a 3D model of the environment around
it.

The team at Google’s Advanced Technology and
Projects Group (ATAP). It has been working with

various Universities and Research labs to harvest
ten years of research in Robotics and Computer
Vision to concentrate that technology into a very
unique mobile phone. We are physical being that
live in a 3D world yet the mobile devices today
assume that the physical world ends the boundaries
of the screen. Project Tango’s goal is to give mobile
devices a human-scale understanding of space and
motion. This project will help people interact with
the environment in a fundamentally different way
and using this technology we can prototype in a

couple of hours something that would take us
months or even years before because we did not
have this technology readily available. Imagine
having all this in a smartphone and see how things
would change.

Il. DESCRIPTION

Fig.1 Model of Google’s Project Tango
Project Tango is a prototype phone containing

highly customized hardware and software designed
to allow the phone to track its motion in full 3D in
real-time. The sensors make over a quarter million
3D measurements every single second updating the
position and rotation of the phone, blending this
data into a single 3D model of the environment. It
tracks ones position as one goes around the world and
also makes a map of that. It can scan a small section of
your room and then are able to generate a little game
world in it. It is an open source technology. ATAP has
around 200 development kits which has already been
distributed among the developers.

. OVERVIEW
Google's Project Tango is a smartphone equipped

with a variety of cameras and vision sensors that

provides a whole new perspective on the world
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around it. The Tango smartphone can capture a As the main camera, the Tango uses

wealth of data never before available to application
developers, including depth and object-tracking and
instantaneous 3D mapping. And it is almost as
powerful and as big as a typical smartphone.

IV.  MAIN CHALLENGES

The main challenge faced with this technology
was to select and transfer appropriate technologies
from a vast research space already available into a
tough, resourceful product ready to be shipped on a
mobile phone or a tablet. This is an incredibly
formidable task. Though there has been research in
the domain, most Simultaneous Localization and
Mapping (SLAM) software today works only on
high powered computers, or even massive
collections of machines. Project Tango, in contrast,
requires running a significant amount of mapping
infrastructure on the phone or a tablet itself to
provide real-time reaction to users. This introduces
two discrete challenges. We must carefully manage

both our power, size and CPU budgets.

V. WORKING

A. 5.1 The Camera
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Fig.5 Block Diagram of the camera

OmniVision’s OV4682. It is the eye of Project
Tango’s mobile device. The OV4682 is a 4MP
RGB IR image sensor that captures high-resolution
images and video as well as IR information,
enabling depth analysis. The sensor features a 2um
OmniBSI-2 pixel and records 4MP images and
video in a 16:9 format at 90fps, with a quarter of
the pixels dedicated to capturing IR. The sensor's 2-
micron OmniBSI-2 pixel delivers excellent signal-
to-noise ratio and IR sensitivity, and offers best-in-
class low-light sensitivity with a 40 percent increase
in sensitivity compared to the 1.75-micron
OmniBSI-2  pixel. The OV4682's unique
architecture and pixel optimization bring not only
the best IR performance but also best-in-class
image quality. Additionally, the sensor reduces
system-level power consumption by optimizing
RGB and IR timing.

The OV4682 records full-resolution 4-megapixel
video in a native 16:9 format at 90 frames per
second (fps), with a quarter of the pixels dedicated
to capturing IR. The 1/3-inch sensor can also record
1080p high definition (HD) video at 120 fps with
electronic image stabilization (EIS), or 720p HD at
180 fps. The OV7251 Camera Chip sensor is
capable of capturing VGA resolution video at
100fps using a global shutter.

B. Image and depth Sensing

Fig.6 Feed from fish-eye lens.
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In the figure given above, the image represents
the feed from the fish-eye lens. And in the image
above the green dots basically represents the
computer vision stack running. So if the users
moves the devices left or right, it draws the path
that the devices and that path followed is show in
the image on the right in real-time. Thus through
this we have a motion capture capabilities in our
device. The device also has a depth sensor. The
figure above illustrates depth sensing by displaying
a distance heat map on top of what the camera sees,
showing blue colours on distant objects and red
colours on close by objects. It also the data from the
image sensors and paired with the device's standard
motion sensors and gyroscopes to map out paths of
movement down to 1 precent accuracy and then
plot that onto an interactive 3D map. It uses the
Sensor fusion technology which combines sensory
data or data derived from sensory data from
disparate sources such that the resulting information
IS in some sense better than would be possible when
these sources were used separately. Thus it means a
more precise, more comprehensive, or more reliable,
or refer to the result of an emerging view, such as
stereoscopic vision.

C. 3D Mapping

MV4D technology by Mantis Vision currently
sits at the core of the handheld 3D scanners and
works by shining a grid pattern of invisible lights in
front of a bank of two or more cameras to capture
the structure of the world it sees — not entirely
unlike what you see when putting in a Tiger Woods
game. .

Fig.8 Visual sparse map
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Over the last year, hi DOF has applied its
knowledge and expertise in the SLAM

(Simultaneous Localization and Mapping) and
technology transfer spaces to Project Tango. It
generates realistic, dense maps of the world. It
focuses to provide reliable estimates of the pose of
a phone i.e. position and alignment, relative to its
environment, dense maps of the world. It focuses to
provide reliable estimates of the pose of a phone
(position and alignment), relative to its environment.
The figure above represents the visual sparse map
as viewed through hi DOF’s visualization and
debugging tool.

Simultaneous localization and mapping (SLAM) is
a technique used by digital machines to construct a
map of an unknown environment (or to update a
map within a known environment) while
simultaneously keeping track of the machine's
location in the physical environment. Put differently,
"SLAM is the process of building up a map of an
unfamiliar building as you're navigating through
it—where are the doors? where are the stairs? what
are all the things I might trip over?—and also
keeping track of where you are within it.

The SLAM tool used for mapping consists of the
following:

1 A realtime, on device, Visual Inertial
Odometer system capable of tracking the position
(3D position and alignment) of the device as it
moves through the environment.

] A realtime, on device, complete 6 DOF
SLAM solution capable of adjusting for odometry
drift. This system also includes a place recognition
module that uses visual features to identify areas
that have been previously visited. It also includes a
pose graph non-linear optimization system used to
correct for drift and to readjust the map on loop closure
events.

'] A compact mapping system capable of taking
data from the depth sensor on the device and
building a 3D reconstruction of the stage.

71 A relocalization structure built on top of the
place recognition module that allows users to
regulate their position relative to a known map.

[0 Tools for sharing maps among users, allowig users

to operate off of the same map within the same
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environment. Thus, this opens up the possibility of
collective map building.
[] Arrangement for monitoring progress of the project,
testing algorithms, and avoiding code worsening.
6. Future Scope

Project Tango seeks to take the next step in this
mapping evolution. Instead of depending on the
infrastructure, expertise, and tools of others to provide
maps of the world, Tango empowers users to build their
own understanding, all with a phone. Imagine knowing
your exact position to within inches. Imagine building
3D maps of the world in parallel with other users around
you. Imagine being able to track not just the top down
location of a device, but also its full 3D position and
alignment. The technology is ambitious, the potential
applications are powerful.
The Tango device really enables augmented reality
which opens a whole frontier for playing games in the
scenery around you. You can capture the room, you can
then render the scene that includes the room but also
adds characters and adds objects so that you can create
games that operate in your natural environment. The
applications even go beyond gaming. Imagine if you
could see what room would look like and decorate it
with different types of furniture and walls and create a
very realistic scene. This Technology can be used the
guide the visually impaired to give them auditory queues
or where they are going. Can even be used by soldiers in
war to replicate the war-zone and prepare for combat or
can even be used to live out one’s own creative fantasies.
The possibilities are really endless for this amazing
technology and the future is looking very bright.
7. Conclusion

At this moment, Tango is just a project but is
developing quite rapidly with early prototypes and
development kits already distributed among many
developers. It is all up to the developers now to create
more clever and innovative apps to take advantage of
this technology. It is just the beginning and there is a lot
of work to do to fine-tune this amazing technology. Thus,
if Project Tango works - and we've no reason to suspect
it won't - it could prove every bit as revolutionary as
Maps or earth or android. It just might take a while for
its true genius to become clear.
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